Low health literacy contributes significantly to cancer health disparities disadvantaging minorities and the medically underserved. Immigrants to the United States constitute a particularly vulnerable subgroup of the medically underserved, and because many are non-native English speakers, they are pre-disposed to encounter language and literacy barriers across the cancer continuum. Healthy Eating for Life (HE4L) is an English as a second language (ESL) curriculum designed to teach English language and health literacy while promoting fruit and vegetable consumption for cancer prevention. This article describes the rationale, design, and content of HE4L. HE4L is a content-based adult ESL curriculum grounded in the health action process approach to behavior change. The curriculum package includes a soap opera-like storyline, an interactive student workbook, a teacher's manual, and audio files. HE4L is the first teacheradministered, multimedia nutrition-education curriculum designed to reduce cancer risk among beginning-level ESL students. HE4L is unique because it combines adult ESL principles, health education content, and behavioral theory. HE4L provides a case study of how evidence-based, health promotion practices can be implemented into reallife settings and serves as a timely, useful, and accessible nutrition-education resource for health educators.
ning-level ESL classrooms that serve predominantly medically underserved, limited literacy, immigrant populations. This article presents the background and rationale behind HE4L and describes the design and content of the curriculum. Our goal is to demonstrate how evidence-based practices can be incorporated into a real-life context where they have the potential to impact a population in need of effective cancer prevention interventions.
Cancer health disparities Cancer health disparities are "differences in the incidence, prevalence, mortality, and burden of Implications Practice: Incorporating evidence-based, healthpromotion strategies into adult English as a second language curriculum can be a timely, useful, and accessible mean to impact a population in need of effective cancer prevention interventions.
Policy: The information gleaned from testing the effectiveness of HE4L can be used to inform state-and national-level health education policies. Incorporating evidence-based health promotion strategies into pre-existing services, such as adult education, can ensure that important health information and behavioral skills are disseminated to at-risk populations.
Research: Testing health education interventions in the adult education setting may help researchers gain access to marginalized populations. Because adults enrolled in English as a second language classes are highly motivated to attend class (to become proficient in English), study attrition may be reduced. 1 cancer and related adverse health conditions that exist among specific population groups [1] ." Lack of health care coverage and low socioeconomic status are the two primary factors that contribute to cancer health disparities in the United States [2] . Cancer health disparities may be explained further by limitations in both general literacy and health literacy among individuals from the most marginalized populations [3] .
Individuals from ethnic minority and medicallyunderserved populations are disproportionately affected by cancer health disparities in that they have a higher risk of being diagnosed and dying from cancers that are preventable, generally curable, or both; tend not to engage in cancer screening behaviors and thus are diagnosed at later stages of the disease; receive inadequate or no treatment; and suffer from cancer without palliative care [4] . Immigrants to the US constitute one particularly vulnerable medically-underserved group. In 2010, immigrants represented 13 million (26 %) of the 49.9 million uninsured and were 2.5 times more likely to be uninsured than US citizens [5] . As many immigrants are non-native English speakers, they are particularly hard to reach for intervention purposes because they are pre-disposed to encounter language and literacy barriers.
One way to address cancer health disparities, then, is by improving health literacy (i.e., "the degree to which individuals have the capacity to obtain, process, and understand basic health information and services needed to make appropriate health decisions" [6] ). Low health literacy results in less disease knowledge, low use of screening and prevention behaviors, and poor health maintenance and outcomes [7] [8] [9] . Despite the strong evidence linking low health literacy to poor health outcomes, few health literacy interventions exist to address health disparities [10] .
Health literacy and cancer health disparities Low health literacy poses a significant public health challenge for some minority groups including those with a low socioeconomic status and the medically underserved. Individuals in the two lowest English literacy levels are more likely to be poor and members of a minority population (i.e., Hispanic, Black, Asian/ Pacific Islander, or American Indian/Alaskan Native) [11] . Additionally, more than one third (36 %) of adults have only "basic" or "below basic" health literacy, and Hispanics have the lowest average health literacy of all other racial/ethnic groups [12] .
Low health literacy contributes significantly to the cancer health disparities experienced by minorities and the medically underserved. In terms of cancer prevention knowledge, low health literacy is associated with poor knowledge about mammography screening among a low-income, low-literacy sample [13] . In fact, health literacy may be a better predictor of cervical cancer screening knowledge than either education or ethnicity. For example, individuals with high health literacy are twice as likely as those with low health literacy to have acceptable knowledge of facts about cervical cancer screening [14] . Further, the odds of not having had a mammogram in the past 2 years were 1.5 times greater, and the odds of not having had a Pap test were 1.7 times greater for Medicare enrollees with low health literacy compared to those with high health literacy [15] . Regarding cancer diagnosis, one study found that the odds of presenting with late stage prostate cancer were 1.6 times greater among those with low health literacy compared to those with high health literacy [16] .
The intervention setting and curriculum topic To address findings that insufficient education contributes to low health literacy [11] , guidelines for integrating health literacy concepts into adult basic education (ABE) curricula have been established [17] . One ABE offering, adult ESL courses, is distinct in that it also targets vulnerable immigrant and minority populations. Thus, we selected ESL courses as an appropriate and promising venue for addressing cancer health disparities.
We conducted formative research to determine the feasibility of this approach and to identify the overarching topic for the curriculum [18] . The results of focus groups and interviews with ESL students and other key informants indicated that teaching health literacy concepts via the ESL curriculum was feasible and also that ESL classrooms were an attractive setting for such an intervention because the students were highly motivated to attend class [18] . We identified a strong body of evidence linking reduced cancer risk to healthy behaviors such as avoiding tobacco, eating a healthy diet, and engaging in physical activity [19] . We chose healthy eating as the curriculum topic over other cancer prevention behaviors based on both pilot data of students' preferences and on its potential to inspire universally appealing, interesting, and interactive curricular materials. Although numerous community-based interventions have been conducted to reduce cancer risk [20] [21] [22] [23] [24] , such interventions typically have not been conducted in ESL classrooms, where teaching the vocabulary and other language skills related to these behaviors in itself enhances adults' ability to understand basic health information (i.e., one component of health literacy). We identified only one example in the literature where the ESL setting was used to conduct a teacher-administered nutrition intervention, in this case for cardiovascular disease prevention [25] . To our knowledge, HE4L is the first teacher-administered, multimedia nutrition-education curriculum designed specifically for beginning-level adult ESL students to reduce cancer risk.
METHOD

Curriculum design
HE4L was designed as a content-based, adult ESL curriculum with a primary focus on encouraging fruit and vegetable consumption. Content-based second CASE STUDY language instruction is defined as the integration of language teaching goals with specific content [26] . One approach to content-based instruction is a "themebased" teaching model which first organizes instruction around a theme or topic and then around language learning topics [26] and is the primary model applied to adults with limited second-language skills [27] . This approach teaches listening, speaking, reading, and writing skills by exposing students to the English language in an authentic and interactive environment. We chose to use the theme-based approach given our primary focus on increasing fruit and vegetable consumption. The curriculum also is grounded in national and local adult English language learning (ELL) frameworks [28] and the health action process approach (HAPA) theory of behavior change [29] . Goals and objectives-Working with two experts in adult ESL, we developed an interactive, nutrition-focused curriculum for beginning-level students (i.e., students with very limited English language skills). The curriculum goals were threefold: (a) provide adult ESL students with the opportunity to learn the language and literacy skills that will help them to maintain a healthy diet and lifestyle, (b) help students identify and develop planning skills for making healthy lifestyle choices and for managing setbacks, and (c) encourage students to identify, use, and celebrate healthy aspects of multiple cultures. We specified three curriculum objectives to operationalize these goals: (a) improve students' scores on the test that assesses adult learning and literacy, the Comprehensive Adult Student Assessment System (CASAS), (b) help students understand basic nutrition information using an interactive and engaging format, and (c) encourage the students to engage in interactive learning activities that require them to draw on their own experiences. Each unit of HE4L contained English language and health learning objectives.
Guiding theory-The behavior change component of HE4L was based on the HAPA which has been used in various studies of dietary behaviors to demonstrate that certain social-cognitive constructs (e.g., intentions, self-efficacy, risk perceptions, outcome expectancies) and intermediary behaviors (e.g., action and coping planning) can influence diet behaviors [29] [30] [31] [32] [33] [34] . The HAPA posits that action and coping planning are the proximal antecedents to behavior change and that these constructs bridge the gap between intentions and behavior [29] . Together with self-efficacy and intentions, these planning behaviors change or mediate the relationship between risk perception and outcome expectancies and selfreported nutrition behavior [30] [31] [32] [33] . Numerous activities in the curriculum are designed to focus on action and coping planning skills with regards to eating more fruits and vegetables. For example, in one lesson, students plan meals and snacks using foods from each of the food groups in the food pyramid (e.g., fruits, vegetables, whole grains; please note this curriculum was written prior to the release of the United States Department of Agriculture's (USDA's) MyPlate). After students prepare their meal plans, they discuss the plans with their classmates. The purpose of teaching students this type of action planning is to help them to be more prepared to engage in behaviors that lead to healthy eating (e.g., shopping for healthy ingredients).
Competencies and standards-The curriculum content is informed by the life skill competencies specified by CASAS as being essential for adults to be functional members of society [35] . Field-tested and regularly updated and validated at the state and national level, the CASAS competencies are used widely in adult education [36] . The competencies also address student needs as well as nationaland state-level standards [36] . They are assessed through a series of listening, speaking, reading, and writing tests that Connecticut adult ESL students are required to take at the beginning of the semester and again once they have completed at least 40 h of instruction. Table 1 provides a list of the 23 CASAS competencies addressed through HE4L.
Teacher training-The curriculum includes a 1-day intensive teacher training. The purpose of the training is to ensure that the teachers are comfortable using the curriculum materials and to demonstrate that the curriculum can work with different teaching and learning styles and with students at varying levels of beginning-level English. Participants are exposed to the foundations of the curriculum such as the CASAS competencies and the theoretical background of the materials; however, the majority of the training is devoted to experiential learning. The teachers use the exercises, activities, audio files, and video to practice using the curriculum with their peers. They are also asked to provide examples of how they would use the materials in their classrooms and with students at varying levels of beginninglevel instruction. Finally, they are introduced to the curriculum website which serves as a forum for teachers to discuss their curriculum implementation experiences, access additional curriculum resources, and post examples of modified activities they used successfully in their classrooms.
Material design
Our goal was to create a curriculum that was useful, timely, and accessible to teachers and students. Adult ESL classrooms are dynamic in that teachers teach to the needs of their students rather than following a set curriculum each semester. For example, if students are interested in learning English language skills for finding employment, the ESL teacher will generate lessons around this topic. As a result, we designed the curriculum so that it could be used in whole or in parts [18] .
The HE4L curriculum package includes a soap opera-or telenovela-like storyline presented in DVD format, an interactive student workbook, a teacher's manual, and audio files available on CD. HE4L's multimedia components address the Insti-tute of Medicine's (IOM) recommendations for including audio, video, and computer technology in addition to print when delivering an intervention [37] . Curriculum content addresses all aspects of literacy-reading, listening, speaking, writing, and numeracy-that the IOM has identified as essential for interventions targeting health literacy [37] . The next sections describe each component of HE4L. Telenovela-The telenovela storyline is the thread that ties each of the components together. The materials in the workbook reflect what is happening in the story. Told in a video format, telenovelas have long been used in behavioral interventions with the Hispanic community as a means to communicate health-promotion messages through a popular culture medium [38] . Narrative approaches to health communication may be especially effective when targeting populations with strong oral history traditions, like African-Americans and Hispanics [39] . The six-episode telenovela, "Ana's Kitchen," tells the story of an immigrant family from Costa Rica on their journey to a healthier diet. One member of the family has health problems due in part to an unhealthy lifestyle the family developed upon emigrating to the US. Doctor's orders dictate that the family must learn healthier eating and lifestyle habits. The Ana's Kitchen DVD was filmed locally, in English, using Latino actors.
Workbook-The content of the student workbook addresses a set of ELL and health literacy objectives. The workbook includes four units, each with three lessons (except for unit 4, which has two). Table 2 provides the ELL and health learning objectives for unit 1. The learning objectives for the other four units are available from the authors.
Each lesson is comprised of activities focusing on different aspects of literacy (e.g., listening, vocabulary, reading, grammar, pronunciation). Visual cues are used throughout the workbook to help students understand key concepts, vocabulary [40] , and the organizational strategy of the workbook (see Table 3 for a list and description of the primary visual cues).
Each lesson also contains two key health messages. The messages were designed to enhance and reinforce the idea that a healthy lifestyle (e.g., eating more fruits and vegetables and exercising) promotes health in many ways. Messages were designed using a well-established message development paradigm that has been tested in previous research [41, 42] . 
CASE STUDY
For each message, a photograph of a character from Ana's Kitchen is accompanied by one to two sentences of "advice." For example, Pepita's advice is: "We can take better care of ourselves by eating more fruits and vegetables." Table 2 includes additional examples. There are five main categories of health activities necessary for achieving health literacy [43] . These categories informed the four units in the HE4L curriculum: health promotion (enhance and maintain health), health protection (safeguard health), disease prevention (regular checkups and disease screening), health care and maintenance (seeking care and establishing relationships with providers), and systems navigation (access to services and understanding patient rights) [43] . These categories naturally overlap and provide a comprehensive spectrum of activities necessary to achieve health literacy.
Unit 1, "Your Lifestyle and Your Health," focuses on health promotion and how students' lifestyles can affect their health. It includes lessons that discuss family and food, activities in which students compare their diet in the US to their diet in their home country, and exercises in which students generate ideas for living more healthily. For example, a reading comprehension exercise asks students to read a short paragraph entitled, "Food from Home," wherein one of the main characters talks about all of the healthy foods in her home country. Students then circle all of the words they do not know and write down three foods they miss from their home countries.
Unit 2, "Navigating the Health System," touches on disease prevention, health care and maintenance, and systems navigation. This unit helps students to acquire some of the knowledge and skills necessary to interact effectively with the health system. Students engage in exercises and activities related to getting to the doctor, talking to the doctor, and following through with the doctor's recommendations. For example, using newly acquired vocabulary, a student is asked to role-play a symptom that would prompt a call to the doctor or a symptom that would require a visit to the emergency room. Other students in the class shout out which symptom their fellow student is acting out and then use a complete sentence to state whether the student should go to the doctor or the emergency room.
Unit 3, "A Balanced Diet," focuses on health protection and disease prevention and discusses how to create a balanced diet by teaching students the English language skills needed to navigate the grocery store and the kitchen, and to prepare healthy meals. For example, students are provided with pictures and a list of fruits or vegetables in a given color category (e.g., yellow: summer squash, yellow bell peppers). They are asked to list in English other yellow foods and then write a brief sentence using the imperative that explains how to use the food (e.g., pineapple: grill pineapple rings. Place on top of turkey burger for topping).
Unit 4, "Celebrations!" focuses on health promotion and celebrating good health and family. For example, students plan a dinner party with healthy dishes from their home countries. They also make plans to maintain these healthy behaviors in the future.
Teacher's manual-The teacher's manual follows the same format as the student workbook and also contains helpful hints in the form of "teacher's memos." The teacher's memos contain suggestions for making certain activities and exercises harder or easier, instructions for conducting interactive classroom activities based on lesson content, and suggestions for additional activities to do with students. 2. Abuelita's advice: exercise can give you confidence and more energy. 3. You will apply correct forms of contractions with subjects and the verb "to be." Lesson 1.2: food where we live 1. You will use the verb "to be" with adjectives.
1. You will compare your eating habits from your home country to your eating habits here.
1. David's advice: to avoid eating too much fat, bake your chicken don't fry it. 2. You will apply negative statements to the verb "to be."
2. Pepita's advice: we can take better care of ourselves by eating more fruits and vegetables. Lesson 1.3: living healthier 1. You will use yes/no questions with the verb "to be."
1. You will learn to plan to eat healthier.
1. Abuelita's advice: we can avoid feeling tired if we eat healthier. 2. Pepita's advice: we can take better care of ourselves by eating more fruits and vegetables.
Audio files-The audio files supplement the workbook and mirror the content of both the workbook and the telenovela. The audio files, available to teachers in CD format, provide additional listening, speaking, and pronunciation practice. The integrated skills approach stresses the importance of listening and pronunciation practice using relevant, real-world examples and scenarios [27] . Each lesson has an accompanying audio file that reviews the key health messages in the lesson, reviews the corresponding point in the plot of Ana's Kitchen, includes a verbal presentation of the reading comprehension exercise, and walks students through the pronunciation practice. The audio files range in duration from 4 to 11 min.
DISCUSSION
The purpose of the article was to demonstrate how evidence-based practices can be incorporated into a real-life context where they have the potential to impact a population in need of effective cancer-prevention interventions. The HE4L curriculum was designed to teach English and health literacy to low-literate, nonnative English-speaking adults who are members of a population, according to national surveys, that is at increased risk of suffering from cancer health disparities [4] . HE4L is the first teacher-administered, multimedia nutrition-education curriculum designed to reduce cancer risk among beginning-level ESL students. HE4L also is the first nutrition curriculum for ESL students to integrate and apply the HAPA model of behavior change theory into the design of its curriculum materials. The HAPA model is unique in that it goes beyond knowledge acquisition in developing students' action and coping planning skills [29] . Teaching these skills and testing for their impact constitute a novel approach to behavior change theory.
HE4L is timely in that cancer health disparities persist, and innovative approaches to prevention and control are needed. In contrast to previous intervention efforts, HE4L was designed to reach a multiethnic sample of the medically underserved as opposed to a 
Section Name
Symbol Description
Getting to Know You A conversational warm-up for teacher's to get to know their students and for students to get to know each other.
Video/Audio A presentation of the accompanying storyline.
Vocab Stew A visual presentation and practice of key vocabulary for the lesson.
Reader's Corner A reading comprehension exercise that gives students the opportunity to practice their reading skills and exposes students to key grammar points.
Grammar Dish Grammar practice of one to two key grammar points per lesson.
Sound-It-Out Pronunciation practice guided by the teacher.
Looking Ahead: Your Own Healthy Living Plan
An opportunity for students to apply what they have learned about healthy eating to their own lives.
Activity-To-Go A take-home exercise for students to continue to practice the content of the lesson.
CASE STUDY
specific racial or ethnic group. Additionally, because HE4L focuses on the broad topic of healthy eating, which plays a prominent role in chronic disease etiology, its reach may extend beyond cancer prevention to the prevention of chronic diseases such as diabetes and heart disease. Finally, HE4L utilizes an innovative venue (the ESL classroom) and employs multiple delivery modules (workbooks, video, and audio files) in order to maximize effectiveness. There are some limitations to HE4L that should be noted. First, HE4L was conceived as a way to reach a multiethnic sample of adult ESL students, but some elements of the curriculum may be more relevant to specific students. For example, the telenovela component of the curriculum contains universal elements such as a focus on family relationships, celebrations, cooking, and eating, but Latino actors were used and Hispanic culture is the focus. Thus, Ana's Kitchen may be most relatable for Hispanic students. Second, the purpose of HE4L was to reach medically-underserved adults who have low health-literacy levels and who are at greater risk for cancer. Adults who enroll in and attend ESL courses may not represent this population; thus, it may not reach those adults who are most in need. However, adult ESL students may play an important role in the behaviors and attitudes of this population or within their own households, or both, which may offer benefits to the larger population. Third, HE4L requires that teachers are trained in delivering and using the curriculum as it was intended to be used. Teachers are well placed to deliver the intervention given their relationships with the students and knowledge of the teaching methods unique to ESL; however, if teachers are not trained appropriately, choosing a teacheradministered format can result in variability of dosage, commitment, and accuracy in delivering the material.
HE4L has undergone pilot testing in adult ESL classrooms. The results of the tests of HE4L are presented elsewhere [44] . Key outcomes of interest include knowledge of a healthy diet, fruit and vegetable consumption, action and coping planning skills, and adult literacy scores in the form of reading and listening scores from the statewide CASAS standardized tests. Future directions for HE4L could include expanding the curriculum for use in additional adult basic education settings such as pre-GED, high school credit diploma programs, and family literacy programs. The curriculum also could be adapted to include units on other cancer prevention behaviors like regular exercise.
IMPLICATIONS FOR HEALTH EDUCATION PRACTICE
The multidisciplinary nature of the HE4L curriculum and its solid foundation in health behavior theory and adult education principles makes it a promising curriculum and nutrition-education tool for health educators and ESL teachers. The curriculum development process described in this article addresses several of the competencies for health education specialists [45] . The competencies reflect the professional responsibilities of health educators and fall under the following categories: needs and capacity assessment, program planning, implementation, evaluation and research, administration and management, and communication and advocacy. The development and piloting of HE4L encompassed several of these competency areas.
The formative phase of HE4L was designed to assess the health education needs of the students and the capacity of local organizations to implement an intervention [18] . The formative findings were used during the planning phase to narrow the curriculum topic and scope to nutrition education for cancer prevention among beginning-level ESL students. Curriculum goals and objectives were designed to address beginning-level ESL students' English language and nutrition learning needs and were guided by adult education theory and English language instruction principles. The HAPA was chosen during the planning phase as the theoretical foundation of the curriculum. Specific activities related to action and coping planning were developed to translate health behavior theory to practice. Curriculum implementation was a collaborative effort between the State Department of Education, local adult education organizations, program administrators, teachers, and researchers. Research needs were adapted to work in concert with programmatic needs to ensure the best outcomes for students and teachers. Balancing the needs of key stakeholders was an important part of the curriculum planning and implementation processes. Curriculum monitoring and evaluation included qualitative and quantitative components, and all research activities were conducted in collaboration with our community partners. Research outcomes are reported elsewhere [44] , and evaluation results are forthcoming. The HE4L curriculum continues to serve as a nutrition-education resource to the ESL teachers who were involved in its implementation and evaluation. In summary, the HE4L curriculum development process is reflective of the professional competencies and responsibilities specific to health education practice. Future iterations of HE4L can successfully be adapted to suit the needs and capacity of students and organizations interested in using the curriculum, without deviating from the goal of informing and improving health education practice.
